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1. The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international 
application. 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for 
communication to all the elected Offices. 

3. Where required by any of the elected Offices, the international Bureau will prepare an English translation of 
the report (but not of any annexes) and will transmit such translation to those Offices. 

4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) 
(Article 39(1)) (see also the reminder sent by the International Bureau with Form PCT/1BX301). 

Where a translation of the international application must be furnished to an elected Office, that translation 
must contain a translation of any annexes to the international preliminary examination report. It is the 
applicant's responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 

The applicant's attention is drawn to Article 33(5), which provides that the criteria of novelty, inventive step 
and industrial applicability described in Article 33(2) to (4) merely serve the purposes of international 
preliminary examination and that "any Contracting State may apply additional or different criteria for the 
purposes of deciding whether, in that State, the claimed inventions is patentable or not 0 (see also Article 
27(5)). Such additional criteria may relate, for example, to exemptions from patentability, requirements for 
enabling disclosure, clarity and support for the claims. 
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1 This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

H This report is also accompanied by ANNEXES, i.e. sheets of the description, claims andtor drawings which have 
been amended and are the basis for this report andtor sheets containing rectifications made before this Authority 
(see Rule 70. 1 6 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 5 sheets. 



3. This report contains indications relating to the following items: 

Basis of the opinion 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCTAJS 03/25029 



I. Basis of the report 



!AP20R^f€t7T0 3 0 JAN 2006) 



With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 



Description, Pages 
1-10 

Claims, Numbers 

1-19 

Drawings, Sheets 
1/10-10/10 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (bj). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 ancfor 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. ■ . : i 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure I 
in the international application as filed has been furnished. -J; 

□ The statement that the information recorded in computer readable form is identical to the written sequence ? 
listing has been furnished. 

■ 1 

4. The amendments have resulted in the cancellation of: \ 

'i 

□ the description, pages: j 

i 

□ the claims, Nos.: 

• i 

□ the drawings, sheets: i 



as originally filed 



received on 22.06.2005 with letter of 22.06.2005 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCTAJS 03)25029 



5. □ This report has been established as if (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to tfws 
report.) 

6. Additional observations, if necessary: 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-19 

No: Claims 

Inventive step (IS) Yes: Claims 1-19 

No: Claims 

Industrial applicability (IA) Yes: Claims 1-19 

No: Claims 

2. Citations and explanations 
see separate sheet 
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International application No. PCT/US 03/25029 



1075664911 
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Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



D1 : PATENT ABSTRACTS OF JAPAN vol. 2002, no. 04, 4 August 2002 (2002-08- 1 
04) & JP 2001 355453 A (TAKEMOTO SHIGETO), 26 December 2001 (2001- 
12-26) 

D2: GB-A-2 244 31 2 (MOTOREN TURBINEN UNION) 27 November 1991 (1991- 
11-27) 

D3: GB-A-2 163 483 (SOLEX) 26 February 1986(1986-02-26) 

2 The document D3, which is regarded as being an important document, shows a 
system for supplying compressed air to a combustion engine whereby a recirculation 
line is arranged to recirculate a portion of the compressed air to the compressor air 
inlet. A bypass control valve is provided in the recirculation passage to control flow 
through the recirculation passage. 

The subject-matter of claims 1 and 1 6 differs from this known prior art in that the 
recirculation valve is open when the engine is operating below a threshold engine 
speed and closed when the engine is operating above said threshold engine speed. 

The subject matter of claims 1 and 1 6 is new in sens of Article 33(2) PCT. 

In D3 the recirculation valve is controlled so that the pressure would be high when the 7 
engine load demand is high and would be low when the engine load is light. The j 
recirculation valve is therefore closed when the engine load demand is high and open 
when the engine load is light. 

In D1 , which is also considered an important document, the recirculation valve is j 

open when the compressor discharge pressure is above a predetermined threshold, 

this occurs however regardless of speed. j 

3 The object of the present invention is to avoid compressor surge. j 



1 



Reference is made to the following documents: 



PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 



INTERNATIONAL PRELIMINARY international application No. PCT/US 03/25029 
EXAMINATION REPORT - SEPARATE SHEET -\ 



The solution proposed in claims 1 and 1 6 of the present application involves an 
inventive step. The control of the recirculation valve as described in the claims is in 
fact neither described nor suggested by the documents cited in the search report. 

The invention is industrial applicable. 



Form PCT/Separate Sheet/409 (Sheet 2) (EPO-April 1997) 



Vm^Q^m 30 JAN 2006 

THAT "WHICH IS CLAIMED: 

1. A system (10) for supplying compressed air to an internal 
combustion engine (14) so as to boost power output by the engine, said system 
comprising: 

a compressor (U) having a rotary compression device (30) 
positioned in a housing (24) defining an air inlet (23) and a compressed air outlet 
(32), wherein the air inlet (23) is configured to supply inlet air to the rotary 
compression device, wherein the rotary compression device is configured to 
compress the inlet air and wherein the compressed air outlet is configured to allow 
the compressed air to exit the housing for supply to an intake of the engine; 

a recirculation line (18) ananged to recirculate a portion of Ae 

compressed air discharged from rhe compressed air outlet (32) back to the 

compressor air inlet (23); 

a recirculation valve (22) disposed in the recirculation line (18) and 
operable to control rate of flow through the recirculation line, the recirculation 
valve being conlrollable via control signals; 

a programmed controller (21) in communication with the 
recirculation valve (22) and programmed to send control signals to the 
recirculation valve to open the recirculation valve so as to recirculate compressed 

_air through me.redrculation line (18) to. the compressor air inlet (23) when the___ 

engine is operating below a threshold engine speed, and to maintain me 
recirculation valve closed so as to prevent recirculation when me engine is 
operating above said threshold engine speed; and 

an air cooling device (50) connected in fluid communication with 
the recirculation line (1 8) and operable to cool the recirculated air upstream of the 
compressor air inlet (23). wherein the cooled air from the recirculation line is 
combined with the inlet air upstream of the compressor air inlet, the cooled 
recirculated air reducing occurrence of compressor surge. 
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2 Tnesy*emofcWl,wheremtte^^ 
to control an amou.t of the valve opening (RVO) of the recirculation valve (22) as . 
a function of the engine speed and the outlet air pleasure. 

3. • The system of Claim 2, wherein the controller (21) is programmed • 
to control the amount of valve opening (11VO) according to the equation.: 

RVO = A/Ne + BVP2C 
wherein A and B are predetermined constants, Ne is the engine 
speed and P2C is the outlet air pressure. 

4. The system of Claim 1. further comprising a compressor discharge 
line (13) connecting the engine intake and the compressor outlet (32), wherein a 
first end (27) of the recirculation line (18) is connected to the compressor discharge 
line (13) and wherein the air cooling device (50) is connected in fluid 
communication with the compressor discharge line (13) upstream of me 
recirculation line (18) first end and compressor discharge line (13) connection. 

• 5. The system of Claim 1, further comprising a compressor inlet line 
(12) connected to the compressor air inlet (23), wherein a second end (28) of the 
recirculation line (1 8) is connected to the compressor inlet line (12). 

6. The system of Claim 5, further comprising a mixing device (20) 
— connected to merecirculation line (18)-and the'compressor inlet line (12) and— 

operable for mixing cooled, recirculated air from the recirculation line with inlet 
air from the compressor inlet line. 

7. The system of Claim 6, wherein the mixing device (20) w an air 
cleaner. 

g. The system of Claim 6. further comprising an air cleaner (49) 
connected to the compressor inlet fine (12) upstream of the mixing device (20). 

9. The system of ClaMl.fuimercompri 
line (13) connecting the engine intake and the compressor outlet (32), wherein a 
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first end (27) of the recirculation line (18) is connected to the compressor discharge 
line (13) and a second end (28) of the recirculation line is in fluid commurdcauon 
with corner air Met (23), and wherein the ak cooling device (SO) is 
disposed between the first end (27) and the second end (28) of the recirculate 
line (18). 

10. The system of Claim 1 . further comprising a compressor inlet line 
(12) connected to the compressor air inlet (23), the recirculation line (1 8) being 
connected to the compressor inlet line (12), and further comprising an air cleaner 
(49) connected to the compressor inlet line (12) downstream of the recirculation 
lin e (18). and compressor inlet line (12) connection, and wherein the air cleaner 
(49) is also configured to mix recirculated and inlet air. 

11. The system of Claim 10, further comprising a compressor discharge 
line (13) connecting me engine intake and the compressor outlet (32% wherein The 
recirculation line (18) is connected to the compressor discharge line (13). 

12. The system of Claim 11, further comprising a second air cooler (19) 
connected in fluid communication with the compressor discharge line (13) 
downstream of the recirculation line (1 8) and compressor discharge line (13) 
connection. 



— -l 3r — -The system-of Claim il T furiher comprising ;an exhaust gas 

recirculation line (17) connected to the compressor discharge line (13) downstream 
of the connection between the recirculation line (IS) and compressor discharge line 

(13)- 

14. The system of Claim 13, further comprising an exhaust gas cooling 
device (42) connected to the exhaust gas recirculation line (17). 

15. The system of Claim 14. further comprising a second air cooling 
device (19) connected to the compressor discharge line (13) downstream of the 
recirculation line (18) first end (27) and compressor discharge line (13) connection 
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and upstream of the exhaust gas recirculation line (17) and compressor discharge 

line (13) connectioiL 

16. A method of actively controlling compressor surge in an engine 
system wherein air is compressed in a compressor (1 1) and supplied to an intake of 
an internal combustion engine (14), said surge controlling method comprising the 

• steps of. 

supplying air to a compressor inlet (23) of the compressor (i 1); 
compressing the air in the compressor, 

discharging the compressed air fiom the compressor through a 
compressor discharge line (13) to the intake of the internal combustion engine 
(14); 

providing a recirculation line (1 8) connecting the compress 

discharge line (13) to the compressor inlet (23); 

providing a controllable recirculation valve (22) m the recirculation 
line (18) for controlling an amount of flow through me recirculation line; 

• opening the valve (22) and recirculating compressed air from the 

compressor discharge line (13) to the compressor inlet (23) when the engine (14) is 
operating below a threshold engine speed, and mamtaining the valve (22) closed so 
as to prevent recirculation when the engine (14) is operating above said threshold 



engine speed; and 



cooling the recirculated air prior to delivering the recirculated air to 



the compressor inlet (23). 

17. The method of Claim 1 6, further comprising mixing die cooled 
recirculated aii with the air being supplied to the compressor inlet (23) such that 
flow conditions entering the compressor (11) are more uniform than would exist 
without said mixing. 

1 8. The method of Cleim 16. wherein an amount of the valve opening 
(RVO) of the recirculation valve (22) is a function of the engine speed and the 
outlet air pressure of the compressed air discharged from the compressor (1 1). 
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19. The method of Claim 1 8, wherein the amount of valve opening 

(RVO) is controlled according to the equation: 

RVO = A/Ne + B/P2C 
wherein A and B are predetermined constants, Ne is me engine 
speed and P2C is the outlet air pressure. 
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Box No. V 



DESIGNATION OF STATES Mark the applicable check-boxes below; at least one must be marked. 



The following designations are hereby made under Rule 4.9(a): 
Regional Patent 

[571 AP ARIPO Patent: GH Ghana, GM Gambia, KE Kenya, LS Lesotho, MW Malawi, MZ Mozambique, SD Sudan, 
^ SL Sierra Leone, SZ Swaziland, TZ United Republic of Tanzania, UG Uganda, ZM Zambia, ZW Zimbabwe, and 

, any other State which is a Contracting State of the Harare Protocol and of the PCT (if other kind of protectin or 

treatment desired, specify on dotted line) i, » 

Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of 
Moldova, RU Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting 
State of the Eurasian Patent Convention and of the PCT 

European Patent: AT Austria, BE Belgium, BG Bulgaria, CH & LI Switzerland and Liechtenstein, CYfcyprus, 
CZ Czech Republic, DE Germany, DK Denmark, EE Estonia, ES Spain, FI Finland, FR France, GB United 
Kingdom, GR Greece, HU Hungary, IE Ireland, IT Italy, LU Luxembourg, MC Monaco, NL Netherlands, PT 
Portugal, RO Romania, SE Sweden, SI Slovenia, SK Slovak Republic, TR Turkey, and any other State which is a 
Contracting State of the European Patent Convention and of the PCT 

OAPI Patent: BF Burkina Faso, BJ Benin, CF Central African Republic, CG Congo, CI Cote d'lvoire, CM 
Cameroon, GA Gabon, GN Guinea, GQ Equatorial Guinea, GW Guinea-Bissau, ML Mali, MR Mauritania, NE 
Niger, SN Senegal, TD Chad, TG Togo, and any other State which is a member State of OAPI and a Contracting 
State of the PCT (if other kind of protection or treatment desired, specify on dotted line) : 

National Patent (if other kind of protection or treatment desired, specify on dotted line): 
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CH 
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CN 
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DE 
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DK 
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DM 
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EE 
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FI 
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GD 


Si 


GE 



United Arab Emirates 
Antigua and Barbuda 

Albania 

Armenia 

Austria (and utility model) 



Australia 

Azerbaijan 

Bosnia and Herzegovina.. 
Barbados 

Bulgaria .. 

Brazil 

Belarus 

Belize . 

Canada 

Switzerland and 
Liechtenstein 



China..... 

Colombia 

Costa Rica. 

Cuba 

Czech Republic 

(and utility model) 

Germany 

(and utility model) 

Denmark 

(and utility model) 
Dominica 



EI 



El 
BT 
El 
E3 

El 



GH Ghana ... 
GM Gambia 



HR 
HU 
ID 

IL 
IN 
IS 
JP 
KE 

KG 
KP 



Croatia..... 
Hungary... 
Indonesia 



Israel..... 
India .... 
Iceland 
Japan.... 
Kenya .. 



Kyrgystan 

Democratic People's 
Republic of Korea 



Algeria . 

Ecuador 

Estonia. 

(and utility model) 

Spain 

Finland (and utility model) 
United Kingdom 
Grenada 

Georgia 



El KR Republic of Korea. ... 

S KZ Kazakhstan..... 

S LC Saint Lucia 

S LK Sri Lanka 

IS LR Liberia 

H 3LS Lesotho 

El LT Lithuania 

B LU Luxembourg 

H LV Latvia 

E3 MA Morocco 

E| MD Republic of Moldova .. ■. 

El MG Madagascar 

The former Yugoslav Re- 
public of Macedonia 

MN Mongolia 

MW Malawi 

MX Mexico 

MZ Mozambique 



M MK 

El 
El 



□ 



□ 



SI 


NI 


SI 


NO 




NZ 


El 


OM 


El 


PH 


El 


PG 


El 


PL 




pr 


SI 


RO 


SI 


RU 
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SD 


SI 


SE 


Si 


SG 


SI 


SK 


SI 


SL 




SY 


SI 


TJ 


SI 


TM 


si 


TN 


SI 


TR 


SI 


TT 


SI 


TZ 


SI 


UA 


El 


UG 


SI 


US 


S) 


UZ 


SI 


VC 


S) 


VN 


SI 


CS 


SI 


ZA 


SI 


ZM 


SI 


ZW 


r issuance c 


□ 





Nicaragua 
Norway 

New Zealand 

Oman 

Philippines 

Papua New Guinea 

Poland 

Portugal 

Romania 

Russian Federation .. 

Seychelles 

Sudan 

Sweden 

Singapore 

Slovakia .... 

(and utility model) 



Sierra Leone 

Syrian Arab Republic 

Tajikistan 

Turkmenistan 

Tunisia 

Turkey 

Trinidad and Tobago 



United Republic of , 
Tanzania 

Ukraine ............ 



Uganda 

United States of 

America - 

Uzbekistan 

Saint Vincent and the 
Grenadines <.. 



Viet Nam 

Serbia and Montenegro. 

South Africa 

Zambia. 

Zimbabwe... 



Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4.9(b) all 
other designations which would be permitted under the PCT except any designation(s) indicated in the Supplemental Box as being 
excluded from the scope of this statement The applicant declares that those additional designations are subject to confirmation and 
that any designation which is not confirmed before the expiration of 15 months from the priority date is to be regarded as withdrawn 
by the applicant at the expiration of that time limit (Confirmation (including fees) must reach the receiving Office within the 75- 
month time limit) 
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